Background: Deep brain stimulation (DBS) is under investigation for severe obsessive-compulsive disorder (OCD) resistant to other therapies. The number of implants worldwide is slowly increasing. Therefore, it is of importance to explore knowledge and concerns of this novel treatment among patients and their psychiatric healthcare contacts. This information is relevant for scientific professionals working with clinical studies for DBS for this indication. Especially, for future study designs and the creation of information targeting healthcare professionals and patients. The aim of this study was to explore the knowledge and concerns toward DBS among patients with OCD, psychiatrists, and cognitive behavioral therapists. Methods: The study was conducted through web-based surveys for the aimed target groups -psychiatrist, patients, and cognitive behavioral therapists. The surveys contained questions regarding previous knowledge of DBS, source of knowledge, attitudes, and concerns towards the therapy. Results: The main source of information was from scientific sources among psychiatrists and psychotherapists. The patient's main source of information was the media. Common concerns among the groups included complications from surgery, anesthesia, stimulation side effects, and the novelty of the treatment. Specific concerns for the groups included; personality changes mentioned by patients and psychotherapists, and ethical concerns among psychiatrists. Conclusion: There are challenges for DBS in OCD as identified by the participants of this study; source and quality of information, efficacy, potential adverse effects, and eligibility. In all of which the current evidence base still is limited. A broad research agenda is needed for studies going forward.
INTRODUCTION
Obsessive-compulsive disorder (OCD) is a chronic disorder affecting approximately 2% of the population. The disorder is characterized by persistent obsessive, intrusive thoughts generating anxiety, and related compulsions (tasks or "rituals") with the function of neutralizing the distress. [4] This disorder is one of the most disabling psychiatric disorders and it comes with a significant mortality. Alonso et al. suggest that 10-27% of the patients might attempt suicide during their lifetime. [2] Further, up to 10% of patients with OCD continues to demonstrate severe therapy-refractory symptoms despite trying multiple available treatments. [9, 10] New treatments are currently under evaluation, including deep brain stimulation (DBS), which modulates brain circuits hypothesized to be implicated in OCD. DBS is an established treatment for severe therapy-refractory Parkinson's disease, dystonia, and essential tremor and is currently evaluated for a number psychiatric disorders. [19] One of the most well-studied psychiatric disorders is OCD. DBS for OCD is not yet an established therapy, but has received an FDA approval as a "humanitarian device exemption," thus advancing further forward from experimental to limited clinical use. [1] In the literature data from around 100 patients with severe OCD has been published. [21] The majority of patients were evaluated within a large number of mostly small and nonrandomized studies targeting different brain structures. However, the results have been promising with a symptom reduction typically about 50% and minor side effects. The question remains how come there are no more than about 100 patients reported to have undergone DBS for OCD in the literature, despite 17 years since the first publication, the debilitating symptoms in the severe form of the disorder, lack of therapeutic options, and promising results of DBS? Therefore, it is important to explore knowledge and concerns of DBS among patients with OCD and their potential referrers.
DBS trials for psychiatric conditions require collaboration between multidisciplinary teams highly specialized in DBS, participating patients, primary psychiatric healthcare providers, and often also involvement of other caretakers and family members. This invasive and probably life-long treatment, differs considerably from the established therapies, and was in one study ranked as the least preferred novel treatment among inpatients with OCD. [7] It is therefore of importance to gain an understanding of the level of knowledge and existing concerns among both medical staff and patients regarding this novel therapy.
Such data can be of value to professional and public debate, guidelines and policymaking concerning DBS for OCD.
Few publications have been presented regarding quality of life and experiences in OCD patients after treatment with DBS. [8, 24] The authors are; however, unaware of any studies that have examined the knowledge of, and attitude towards DBS in patients with OCD not enrolled in a DBS study. The same is also true regarding their medical mental-health carers; psychiatrists and psychotherapists. Therefore, the aim of this study was to identify level of knowledge and concerns, which might be relevant for future study designs and creation of information targeting healthcare professionals and patients.
The study was conducted through a web-based survey, specifically aimed to psychiatrists, cognitive behavioral therapy (CBT) psychotherapists, and patients with OCD. Given the relatively small sample sizes, and the paucity of previous research in this area, the study was exploratory.
MATERIALS AND METHODS
Three web-based surveys were constructed for psychiatrist, therapists with experience of CBT, and OCD patients, respectively. The surveys contained questions concerning age, sex, previous knowledge of DBS, source of knowledge, attitudes, and concerns towards the therapy. The patient survey included additional questions regarding self-assessed severity of the disorder and current treatment regime. The link to the web-survey was distributed among psychiatrists in the northern region of Sweden and a national CBT psychotherapist group. For patients with OCD, a link was published at the website of the national Swedish OCD patient-support group. The data was analyzed using the statistical tool SPSS, version 22. The project was approved by the Umeå ethics board.
RESULTS AND DISCUSSION
A total of 65 patients with OCD, 44 psychiatrists, and 52 psychotherapists answered the survey. Characteristics of the target groups, sources of information, and concerns are presented in Tables 1-3 .
Patients
In response to the question how large an impairment OCD had on their social and professional life 3.1% answered no, 15.4% minor, 24.6% moderate, 41.5% major, and 15.4% extreme impairment. Of the patients 38.5% had a combination of pharmacological therapy and psychotherapy, 35.4% only pharmacological therapy and 7.7% only psychotherapy; while 18.5% received no current Key Words: Attitude, deep brain stimulation, obsessive-compulsive disorder, patient, psychiatrist, psychotherapist treatment. 58.5% of the patients were positive to consider undergoing DBS for OCD. Males were more positive than females (P value 0.05, Pearson's Chi-squared test), but no differences were seen regarding age. The most common concerns regarding DBS are presented in Table 3 .
Psychiatrists
Of the responders 57% were certified psychiatrists and 43% under specialist-training in psychiatry. 93.2% had knowledge of DBS for OCD prior to the survey. After being presented with a list of inclusion criteria for DBS (diagnosis of severe and debilitating OCD and nonresponse to trial of CBT and at least three seretonin reuptake inhibitors (SRI) trials, including with augmentation of a neuroleptic) 50% estimated that among their patients 2-5 fulfilled these criteria, 34% 6-10 patients fulfilling the criterion, 14% >10 patients, and 2% no patients. A majority (95%), were positive to refer patients with OCD for DBS.
Cognitive behavioral therapy psychotherapists
All responders had experiences with CBT for OCD, 46% had a degree in psychology and the remainder had additional training in CBT. After being presented with a list of inclusion and exclusion criteria for DBS in OCD 54% estimated that their clinic had no patients that could fulfill these criteria, 38% 2-5 patients, 4% 6-10 patients, and 4% >10 patients. 94% were positive to DBS for OCD.
Knowledge of deep brain stimulation
Of the OCD patients 29% had knowledge of DBS prior to the survey. The majority had obtained this information through media and there was a nonsignificant trend suggesting that patients with previous knowledge of DBS were more positive to undergoing such treatment.
It has previously been pointed out that patients educate themselves and build their hopes from uncritical media sources, which might be an issue since media cover on DBS usually is overly optimistic with minimal coverage of risks. [29, 31] Concern has also been raised for DBS gaining public popularity before a full evaluation of effectiveness and adverse-effects in psychiatric indications is undertaken. [14, 28, 30] This highlights the importance of establishing a dialogue between experts and the general public to foster a better understanding of the possibilities and limitations of DBS. Ultimately, scientists and physicians in the field need to consider the public portrayal of DBS for OCD, to ensure realistic hopes.
In comparison, the main source of information for psychiatrists and psychotherapists consisted scientific sources and colleagues. The waste majority of psychiatrists (93.1%) and almost half of the CBT therapists (40.3%) had previous knowledge of DBS. This could reflects the high interest for the field, which can be seen in the increasing number of publications related to DBS for psychiatric indications. [15] Considering the novelty and invasiveness of DBS in psychiatry, a majority of psychiatrists (95%), CBT psychotherapists (94%), and OCD patients (58.5%) were positive to DBS as a therapy for OCD. However, there is a risk for selection bias with primarily individuals with an interest in DBS participating in the study. That over half of the patients could consider treatment with DBS contrasts with a previous study from 2010 by Patel et al., where DBS was ranked as the least preferred investigational treatment among patients with OCD. [26] Similarly with Patel et al. we found that males were more positive towards DBS than females.
The positive attitude towards DBS among psychiatrists and CBT psychotherapists is reassuring considering the potential need for medical follow-up for future DBS OCD patients in their own community. Two commonly mentioned concerns among psychiatrist were resistance to neurosurgery among potential patients and the difficulty to identify eligible candidates. This could represent a lack of knowledge of selection criteria for OCD trials and risks, and possibilities of DBS. Strategies to communicate selection criteria for patient referral to psychiatrist and to develop clear psychiatric postsurgical follow-up strategies for the patients' primary psychiatric contacts will be needed in the future. It will further be of importance to optimize care and transfer of knowledge to local psychiatric health contacts for this novel patient group. Furthermore, CBT has been suggested as a promising augmentation of DBS in OCD. [8, 20] This encourages an increased involvement of CBT psychotherapists.
Concerns regarding deep brain stimulation
Complications from surgery and anesthesia was a common concern in all three groups. This is similar to Leykin et al., where participants in a DBS-trial for treatment-resistant depression correctly identified the surgery itself as the riskiest part of the study. [17] As pointed out by Lipsman et al. "Although DBS is minimally invasive neurosurgery, it is the maximally invasive psychiatric treatment available." [18] DBS in psychiatric disorders has the advantage of being able to build on 20 years of experience with DBS in movement disorders. The surgical procedure and the risk for complications do not differ greatly from its use in more well studied indications, e.g., Parkinson's disease. [5] Side-effects of the stimulation were a main concern in the patient group. Compared to the extensive data on surgical complications, there is limited knowledge about the potential stimulation related adverse effects of DBS in psychiatric patients. Multiple different anatomical targets are under evaluation in OCD (nucleus accumbens, ventral capsule/ventral striatum, subthalamic nucleus, internal capsule, inferior thalamic peduncle, bed nucleus of stria terminalis) and they differ in probability and quality of stimulation induced side-effects. [21] Related to the issue with multiple targets under investigation is the concern from patients and CBT psychotherapists of limited effect of DBS on symptoms. Thus, further research is needed to establish the efficacy of, safety of, and eligibility for the different targets for OCD.
The possibility of DBS-induced personality changes was the second most common concern among CBT psychotherapists and the third concern in the patient group. The concept of personality is complex and it is not possible from this survey to know what the groups would define as a personality change. However, the possibility of stimulation induced changes in personality is currently one of the most discussed clinical side effect and ethical concern for DBS in psychiatric indications. [6, 25, 33] The majority of the authors suggest that positive changes of important elements of personality, such as mood and cognitive behavior, is an intended outcome in psychiatric patients, rather than an unwanted, coincidental side-effect. For example, a patient with OCD should be expected to display less obsessive personality traits after successful treatment.
There are few reports of perceived positive and negative personality changes after treatment with DBS in patients with Parkinson's disease. [7, 16] Concerning OCD a small study by Gabriels et al. found no adverse changes in personality when using self-rated personality inventory in three patients treated with DBS in the internal capsule. [12] However, larger studies systematically looking at the effects of DBS on personality in psychiatric patients are still missing.
Ethics
The use of DBS in OCD and other psychiatric disorders faces a number of unique ethical challenges and concerns, which is not surprising considering the historical legacy of surgery in this group of patients. Hence, it is reassuring that the field appears to be aware of this issue, considering the topic is regularly discussed in the literature. [3, 6, 11, 23, 27, 30, 32] Eligibility for referral to deep brain stimulation
Considering eligibility of patients, over half of the psychotherapists reported that they had no OCD patients that would fulfill the presented inclusion criteria for DBS. This was in contrast to the psychiatrists, where only 2% estimated that they had no patients fulfilling the inclusion criteria. This discrepancy could be due to psychotherapists encountering patients motivated and eligible for CBT therapy, hence with a less severe form of the disorder, while psychiatrists might encounter a greater diversity of OCD patients, including some with severe symptoms. A study using data from a naturalistic clinical sample found that meeting the stringent criteria to qualify for DBS is rare among the general OCD population. [13] The question of the potential need for DBS in OCD and how to determine the candidates that will most likely benefit from the therapy has still to be determined.
CONCLUSION
The interest and research in DBS in psychiatric disorders have surged the past half-decade since the first publication of Nuttin et al. in 1999, and the therapy is hoped to have the potential to relieve symptoms in some of the most disabling disorders known to humankind. [22] With the FDA approval for a "humanitarian device exemption" and the expected increase in number of worldwide implantations, DBS for OCD may be moving from experimental to limited clinical use, thus increasing the number of potential patients that will be in need of ongoing follow-up care by professionals in mental healthcare. [1, 21] This underlines the importance of proper education and information for potential DBS patients and their healthcare contacts. The current knowledge and experience of DBS in OCD mainly derives from small nonrandomized studies. There are still plenty of challenges identified by the participants of this study: source and quality of information, efficacy, potential adverse effects, eligibility, and the multitude of targets for DBS in psychiatry. For all of those, the current evidence base is very limited; therefore, a broad research agenda is needed for studies going forward.
Limitations
The main limitation of the study is the small sample size, which limited the type of analyses that could be performed, as well as the interpretations that could be made. In addition, there is a risk for selection bias, in the sense that the subjects who chose to participate could already have an interest in DBS. Further, it is possible that the attitude towards DBS for psychiatric disorders differ between countries, due to cultural differences and historical experiences of other forms of psychosurgery. Hence, the sample might not be representative for the targeted groups in other countries. The aim was to obtain an overview of the quality and variety of the concerns with DBS in OCD, and not necessarily to provide a representative quantification. Further studies are needed to examine the knowledge and concerns about DBS in OCD across a broader sample.
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